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Pourable frying composition 

The present invention relates to an edible frying 
composition comprising a fat phase and an aqueous phase 
5 which composition comprises an anti-spattering agent. The 
compositions are pourable products as evidenced by a 
Bostwick value of equal to or more than 7 cm/30 sec, 
preferably more than 10 cm/30 sec at 15 °C. 

10 Background 

Edible compositions comprising a fat phase and an aqueous 
phase are well known frying media for shallow frying. 

15 In recent years consumer concern on health has increased 
and hence frying products which are not 100 wt% fat 
shortenings or oils but products that comprise a varying 
amount of water of up to about 60 wt% are used in shallow 
frying. Emulsified water in a frying product leads to 

20 spattering problems when such products are used in shallow 
frying . 

Spattering of a water in oil emulsion is believed to be 
caused by superheating of water droplets. At a certain 

25 point after heating water droplets explosively evaporate, 
whereby the product can be spread all over the surroundings 
of a frying pan in which the emulsion is heated. This may 
cause danger to the person who fries foodstuff in the 
heated emulsion and it also often causes a mess in the 

30 kitchen. 
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It is known to add anti-spattering agents like lecithin or 
salt to frying products to reduce the spattering tendency. 
Pourable frying products with low water content comprising 
lecithin to reduce spattering are disclosed in US 4399165 
5 Lecithin seems to be the most commonly used anti-spattering 
agent . 

An alternative for lecithin is desired which shows the same 
outstanding anti-spattering functionality. 

10 Replacement of lecithin is desired for several reasons, one 
of which is that the most common source for lecithin is soy 
bean. Soy beans are nowadays often associated with genetic 
modification and hence ingredients from this source are not 
preferred for certain groups of consumers although they are 

15 scientifically considered fully functional and safe. 

Alternative anti-spattering agents have been suggested for 
spreadable products. These agents are usually combined with 
lecithin and include monoglycerides , phosphatides, citric 
20 acid esters of monoglycerides, and combinations of these. 

RD 24152 discloses the use of citric acid esters and 
lecithin in a low fat spreadable product comprising about 
52 wt% fat. 

25 

For pourable emulsions care should be taken that the anti- 
spattering agent does not considerably influence the 
emulsion stability or other emulsion characteristics such 
as the pourability. Some anti-spattering agents with 
30 emulsifying function are known to lead to crystallisation 
of the fat blend over time, thus leading to decreased 
pourability. 
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RD 28364 discloses a 60% fat spread wherein a mixture of 
citric acid ester of saturated monoglycerides in the water 
and the fat phase, in combination with unesterified 
monoglyceride, shows good frying properties. 

5 

However these anti-spattering agents in the fat spread do 
not perform as well as lecithin in reduction in spattering. 
Moreover RD 28364 relates to spreadable products only while 
there is no teaching on suitable compositions for pourable 
10 emulsions. 

It has now surprisingly been found that in pourable 
emulsions, esters of citric acid with a monoglyceride or 
with a combination of a monoglyceride and a diglyceride, 
15 are suitable replacers for lecithin, showing similar to 
even better performance as anti-spattering agents in 
pourable frying products comprising an aqueous phase and a 
fatty phase. 

20 Therefore the invention relates to a pourable, edible 

frying composition comprising an aqueous phase and a fatty 
phase, which composition comprises an ester of citric acid 
with a monoglyceride or with a combination of a 
monoglyceride and a diglyceride. 

25 

The invention further relates to a process for the 
preparation of such frying products. 
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Detailed description 

Products according to the invention are products with a 
Bostwick value of at least 7 at 15 °C. 
5 The method to determine Bostwick value is described in the 
examples . 

All concentrations in this specification are weight 
concentrations unless indicated otherwise. 

10 

Ther terms "fat" and "oil" are used interchangeably in this 
application. 

Spattering can be measured by determining the spattering 
15 value according to the method illustrated in the examples. 
Preferably food products according to the invention show a 
primary spattering value, SVl, (spattering upon heating of 
a frying product such as margarine, without incorporation 
of a food product to be fried) of from 7 to 10, more 
20 preferably from 8.0 to 10. The secondary spattering value, 
SV2, (spattering upon incorporation of a food product such 
as meat in a shallow frying product) for products according 
to the invention is preferably from 5-10. 

25 The frying compositions according to the invention can be 
used in shallow frying of food stuff. 

The composition according to the invention comprises an 
ester of citric acid with a monoglyceride or a combination 
30 of a monoglyceride and a diglyceride. 

Citric acid and a monoglyceride (monoester of glycerol and 
a fatty acid) or a diglyceride (di-ester of glycerol and 
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two fatty acids) can form an ester under certain reaction 
conditions. The resulting reaction product mainly comprises 
citric acid, wherein one carboxylic group is esterified 
with one of the free hydroxylgroups of the glycerol 
5 backbone of the mono- or diglyceride. 

Some di- or even tri-esterif ied citric acid may be present 
in the reaction mixture, depending on the specific reaction 
conditions used such as temperature and reaction time. One 
monoglyceride molecule can also be esterified with two 
10 citric acid molecules. 

An example of a mono-ester is given in figure 1. 

A suitable process for the manufacture of citric acid 
esters of partial glycerides is disclosed in US 4,071,544. 
15 As disclosed in this document, the relative amount of 
citric acid to partial fatty acid glycerides in the 
reaction mixture determines the properties of the final 
product . 

20 For the purpose of the invention, mono-esters are 
preferred. 

For the purpose of the invention the term "ester of citric 
acid with a monoglyceride or with a combination of a 
25 monoglyceride and a diglyceride" encompasses monoesters, 
di-esters, triesters and mixtures thereof. This term also 
includes esters wherein one monoglyceride is esterified 
with more than one citric acid molecule. 

30 In this application, the above described ester or mixture 
of esters is also referred to as "ester of citric acid" or 
"citric acid ester" . 
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Throughout this application, the term "partial glycerides" 
refers to both monoglycer ides and diglycerides . 
The ester of citric acid is preferably present in an amount 
5 of from 0.07 to 3 wt%, preferably 0.1 to 3 wt% on total 
product weight. A lower level may not show significant 
reduction in spattering and a higher amount leads to taste 
defects . 

10 Pourable frying products comprising said ester of citric 
acid were found to show reduced spattering. Especially 
surprisingly good improvement was found for secondary 
spattering . 

15 Some lecithin may be present in the compositions according 
to the invention, but its absence is highly preferred in 
view of the above given reasons. 

Therefore in a preferred embodiment, the invention relates 
to a pourable frying composition which is essentially free 
20 of lecithins or compounds derived from lecithin. 

Without wishing to be bound by any theory, applicants 
believe that the ester of citric acid may partly function 
as an emulsifier by settling at the interface between the 
25 water and the oil phase of the present composition. 

Satisfying results in reduced spattering are seen when the 
ester is randomly distributed over the final product. 
Optionally, the pourable frying composition comprises after 
30 melting an aqueous phase, a fat phase and optionally an 
intermediate phase, wherein the aqueous phase and the 
intermediate phase together comprise 60 to 100 wt% of the 
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total amount of the ester of citric acid present in the 
frying composition. 

Such products show good results in reduction of spattering. 
5 This is illustrated in the examples. 

After melting and separating phases the agueous phase and 
the intermediate phase together preferably comprise from 
0.07 to 3 wt% of said ester of citric acid on total product 
10 weight. Amounts below 0.07 wt% generally do not show the 
preferred improvement in spattering behaviour, although 
some improvement might be observed. Amounts above 3 wt% on 
aqueous phase lead to taste defects. 

15 In preferred products the amount of citric acid ester in 
the fat phase of the final frying composition, when 
analysed according to the method disclosed in the examples, 
is below 0. 9 wt% . 

20 The esters are for example prepared in a reaction of citric 
acid with monoglycerides or with a mixture of mono-and 
diglycerides . Examples of suitable partial glyceride 
starting compounds are Hymono tm (comprising at least 90 wt% 
monoglycerides on total amount of partial glycerides) or 

25 Admul tm (comprising at least 60 wt% monoglycerides on total 
amount of partial glycerides) . 

It has been found that the preferred amount of 
monoglycerides in the mono/diglyceride mixture is at least 
30 about 30 wt% on total weight of the partial glycerides from 
which the citric acid ester is prepared. If the amount of 
monoglycerides is below about 30 wt%, the amount of ester 
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that forms is very low and moreover the solubility of the 
resulting product is less satisfactory. 
More preferred the amount of monoglycerides in the 
mono/diglyceride mixture is at least 55 wt%, most preferred 
5 at least 85 wt% on total weight of the partial glycerides . 

The esters that result from esterif ication of citric acid 
with a monoglyceride or with a mixture of monoglycerides 
and diglycerides are dispersible in the fat phase. In this 
10 fat dispersible form, they are also referred to as citric 
acid esters in the acidic form. 

These fat dispersible citric acid esters can be converted 
into water dispersible citric acid esters by fully or 
partly neutralising the free carboxyl-groups . This is also 
15 referred to as neutralising the citric acid ester. Bases or 
salts thereof can be applied for neutralising. Examples of 
suitable bases or salts are potassium hydroxide, sodium 
hydroxide, calcium hydroxide, sodium carbonate. 
Combinations thereof can be applied. 

20 

An aqueous solution of neutralised citric acid ester 
preferably has a pH of between 5 and 6. 

The mono-or diglycerides which are esterified with citric 
25 acid can be derived from any source or process. The mono - 
or diglycerides can be pure mono- or diglycerides of one 
fatty acid chain composition or can be a mixture of several 
monoglycerides or diglycerides with each a different fatty 
acid chain composition. 

30 

The fatty acid chains of the mono- or diglyceride can be 
any fatty acids. Preferred fatty acid chains are selected 
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from the group of monoglycerides with fatty acids having a 
chain length of between 4 and 24 carbon atoms. These 
correspond to the fatty acids found in most well known 
triglyceride oils. 

5 

According to another preferred embodiment, at least 50 wt% 
of the esters are esters of citric acid with a partial 
glyceride having a fatty acid chain which is saturated. 
As evidenced in the example, frying compositions comprising 
10 esters of these specific partial glycerides show better 
spattering values. 

In a highly preferred embodiment, the frying composition 
comprises from 0.2 to 1.5 wt% of a citric acid ester of a 
15 monoglyceride with a fatty acid chain comprising C16 or C18 
fatty acids, wherein from 50 to 100 % of the fatty acid 
chains are saturated fatty acids. 

Examples of suitable fatty acids are fatty acids derived 
20 from a vegetable fat such as soy bean oil, rapeseed oil, 
olive oil, palm oil, sunflower oil, corn oil, safflower 
oil, cotton seed oil, palmkernel oil, coconut oil, linseed 
oil, butter or fractions thereof, or lauric oils. 

25 In case of esters of citric acid with diglycerides , the two 
fatty acid chains may be the same or different. 

Suitable fat soluble citric acid esters include those 
having an iodine value of from 0 to 130, an acid value of 
30 from 0 to 290 and a saponification value of from 200 to 
610. 
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Suitable water soluble citric acid esters include those 
having an iodine value of from 0 to 130, an acid value of 
from 0 to 230 and a saponification value of from 200 to 
550. 

5 

Suitable fat dispersible citric acid esters include 
Grindsted tm CITREM LR 10 citric acid ester, Grindsted tm 
CITREM BC-FS, Lamegin ZE 306, Myvatem SC, CITREM 2931, 
Palsgaard 3301, Lamegin ZE 309 liquid. 
10 Suitable water dispersible citric acid esters include 

Grindsted tm CITREM N12, Lamegin ZE 609, Lamegin 609 liquid, 
Palsgaard 3325, CITREM 2932. 

To further improve the current products, the frying 

15 composition optionally comprises from 0.1 to 5 wt% on total 
product weight of an emulsifier other than an ester of 
citric acid. Traditionally emulsif iers are present in 
spreadable margarines which are traditionally sold in a 
wrapper or a tub. Emulsif iers are generally believed to 

20 effectively increase the stability of an emulsion (Food 
science and technology, G. Hoffmann, Academic press, 1989, 
page 147, par Al) . Examples of emulsifiers are mono- and 
diglycerides . Combinations thereof are possible. The 
specific, most suitable composition is dependent on the 

25 type of emulsion (such as water in oil or oil in water) as 
desired. It is believed that the person skilled in 
pourable/liquid frying product technology is aware of the 
emulsifier combination to use. However care should be taken 
that the emulsifiers known for spreadable products are not 

30 always suitable for pourable products. 
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Preferably, substantially no added monoglyceride is 
present, i.e. during the preparation no additional 
monoglycerides were added to the pourable frying 
composition apart from what is present in the citric acid 
5 ester ingredient. More preferably the amount of added 

monoglyceride is less than 0.1 wt . % . Citric acid ingredient 
is herein defined as an ingredient comprising a citric acid 
ester. Commercially available citric acid esters, which are 
suitable as citric acid ingredient, may comprise up to 50 
10 weight % of monoglyceride. 

Optionally, frying compositions according to the invention 
comprise a protein or a combination of proteins. These 
proteins may serve, in very low amounts, for browning of 
15 the composition during heating and they may positively 
influence frying signal functions like foaming when the 
frying composition is heated in a frying pan. Suitable 
amounts of protein are from 0.05 to 2 wt% on total product 
weight . 

20 

Examples of suitable proteins are soy protein, dairy 
proteins such as protein originating from whey powder, 
skimmed milk powder, butter milk powder; or combinations of 
any of these proteins. 

25 

A frying composition according to the invention preferably 
comprises from 60 to 98 wt% of a triglyceride fat or a 
mixture of triglyceride fats (fat blend) . 

30 Most known fat blends that are suitably used in liquid 

frying compositions were found to be suitable for products 
according to the invention. 
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A suitable fat blend for liquid frying products usually 
consists of a mixture of an oil, a fat which at ambient 
temperature is fully liquid, and a fat which is solid at 
ambient temperature, the so-called hardstock. The ratio of 
5 liquid and solid fat is chosen such that after proper 

processing together with an aqueous phase a product with a 
suitable pourable consistency is obtained. 
The presence of hardstock fat in liquid frying products 
aims to contribute to stabilisation of the emulsion. 
10 Unstable liquid frying products show phase separation in 
the form of oil separation. 

The solid fat crystals which are needed for the stability 
of the emulsion, on the other hand may adversely affect its 
pourability. Liquid frying products manufacture therefore 
15 requires a hardstock fat with properties which are 

delicately balanced. Any suitable hardstock may be used. 

A liquid frying product having a pourability rating 
(Bostwick value) of less than 7 cm/30 seconds is mostly too 
20 thick and lacks acceptable pourability. 

Fully hydrogenated high erucic rapeseed oil (shortly 
denoted as fully hardened rapeseed oil or RPh70) is a well 
known hardstock fat which complies with the above 

25 specification. It is suited for the manufacture of 

satisfactory liquid or squeezable frying products which 
combine good stability with good pourability. However also 
other hardstocks may be used such as sunflower seed oil 
with a melting point of about 69 °C, soy bean oil with a 

30 melting point of about 65 °C, palm oil with a melting point 
of about 58 °C, arachidic oil with a melting point of about 
60 °C and cotton seed oil with a melting point of about 62 



F 7534 (V) cpl 



13 

°C. Combinations of one or more of these hardstock fats or 
interesterif ied blends of these fats may also be suitably 
applied . 

5 Presently, from all above mentioned fats mainly fully 
hardened rapeseed oil is employed for the commercial 
preparation of high quality liquid frying products. Its use 
is described e.g. in US 5,756,142. 

10 Most liquid or squeezable frying products are prepared with 
1.5 - 5 wt.% hardstock fat on total product. 

In addition to the hardstock the fat blend comprises a 
relatively low melting fat. 
15 As the low melting fat an oil rich in triglycerides 

comprising (poly) unsaturated fatty acid residues is highly 
preferred. 

Therefore the low melting fat is preferably selected from 
the group comprising sunflower oil, soybean oil, rapeseed 
20 oil, cottonseed oil, olive oil, corn oil, groundnut oil, or 
low melting butterfat fractions and/or combinations 
thereof. These fats may be partially hydrogenated . 

The composition of the fat blend is preferably such that 
25 the fat blend shows a solid content of 1 to 3, more 

preferred 2.5 to 3.0 % at 5 °C and 1.5 to 3, more preferred 
2.0 to 2.5 % at 15 °C and 1 to 3, more preferred 1.5 to 2.0 
% at 35 °C. 

30 In addition to the above mentioned ingredients, food 
products according to the invention optionally contain 
further ingredients suitable for use in these products. 
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Examples of these ingredients are sweetener materials, 
EDTA, spices, vitamins, sterols and/or stanols, bulking 
agents, egg yolk, stabilising agents, flavouring materials, 
colouring materials, acids, preserving agents, flavour 
5 compositions, vegetable particles etc. 

However the amount of these ingredients should be such that 
the desired characteristics are not severely drawn back by 
the presence of these ingredients. Therefore for example 
the presence of low amounts of flavour components, and/or 
10 colouring agents is tolerated. However the presence of 
large amounts of sugars or stabilising agents, which are 
known to cause burning in certain circumstances, is often 
less preferred. 

15 Traditionally margarines and like products, and also butter 
comprise salt. Known pourable margarines comprise varying 
amounts of salt, which are tuned to the consumers desires. 
Preferably the amount of salt is between 0.2 to 3, 
preferably 0.8 to 3 wt% of salt. Most preferred levels of 

20 salt are from 1 to 2.5 wt% . 

Advantageously, the pourable frying composition may 
comprise an amount of an edible salt of 1 wt . % or more, 
preferably 1.2 wt% or more, and more preferably 1.5 wt% or 
25 more. These levels of salt further improve the spattering 
performance. Any known edible salt may be added, but for 
reasons of taste and low price sodium chloride is highly 
preferred. Examples of other suitable salts are potassium 
chloride, choline chloride, ammonium chloride. 

30 

Optionally the products according to the invention comprise 
gas such as nitrogen, carbon dioxide or another, preferably 
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inert gas. It has been found that such gas if present can 
suitably further stabilise an emulsion. 

Generally the balance of compositions according to the 
5 invention will be water. 

Products according to the invention can be prepared by 
general methods as known to the person skilled in the art. 
For example according to one embodiment, a premix 

10 comprising all ingredients is prepared, followed by 
blending and mixing in order to establish a suitable 
emulsion. If desired the crystallisation of solid fat if 
present can either be performed a priori or as a processing 
step in which the premix is cooled by one or more scraped 

15 surface heat exchangers. In such a step also the process of 
emulsif ication could take place. Emulsif ication could on 
the other hand as well be envisaged by other kinds of 
techniques as, e.g. membrane emulsif ication and alike. 

20 According to another embodiment, a separate fat phase 

comprising a fat blend and fat dispersible ingredients and 
a separate aqueous phase comprising ingredients dispersed 
in water are mixed. 

25 If a small amount of hardened fat such as hardened rapeseed 
oil is present in the final product, a preferred process 
comprises the steps of melting triglyceride oil, cooling to 
below the alpha crystallisation temperature and subsequent, 
or prior to cooling, mixing the triglyceride oil with the 

30 aqueous phase comprising water dispersible ingredients. 
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The resulting product is preferably stored at a temperature 
from 0 to 15 °C. 

The ester of citric acid can be added at any moment in the 
5 process, generally before cooling and filling the product 
in packaging material. 

The pH of the aqueous phase of the pourable frying 
compositions may vary within the range which is commonly 
10 used for frying compositions. Advantageously, the pH of the 
pourable frying composition is 5.5 or lower. At these pH 
values the spattering performance may be further improved. 

It has been found that a pourable frying composition 
15 showing desired frying performance in low spattering, can 
be prepared by a process which comprises the steps of 

(a) preparation of an aqueous phase 

(b) preparation of an oil phase, 

wherein an ester of citric acid with a monoglyceride or 
20 with a combination of monoglyceride and a diglyceride is 
added to the aqueous phase and/or the oil phase in step (a) 
and/or (b) , 

(c) mixing of the aqueous phase and the oil phase to obtain 
an emulsion. 

25 

Spattering values for products prepared by this process 
were surprisingly found to be better than spattering values 
for products comprising the same amount and type of esters 
of citric acid, where these esters were added to the premix 
30 or to the emulsion of the oil phase and the water phase. 
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Therefore a preferred embodiment of the invention relates 
to this process and a frying composition obtained by this 
process . 

5 Even more preferred in the above process 0.05 to 2 wt% of 
said ester of citric acid on total product weight is added 
to the oil phase in step (2) . 

According to a further preferred aspect of the invention, 
10 the aqueous phase prepared in step (1) comprises from 0.05 
to 3 wt% of the ester of citric acid in neutralised form. 
This ester may be added to the aqueous phase or may be 
formed in situ by increasing the pH of an aqueous phase 
comprising the ester of citric acid in its acidic form. 

15 

In another embodiment the citric acid ester is added to the 
aqueous phase in a first step, which aqueous phase is mixed 
with a fat phase which is free of citric acid ester, in a 
second step. 

20 

The ester of citric acid in the aqueous phase and the one 
in the fat phase can be of a different fatty acid 
composition . 

25 The citric acid ester may be added to both the fatty phase 
and the aqueous phase of the emulsion, and the total amount 
of said esters may be above 0.1 wt%. Such products show 
satisfying spattering behaviour. 

30 The invention is illustrated by the following examples. 
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Examples 

Measuring pourability 

Pourability or squeezability is measured according to the 
5 standard Bostwick protocol. The Bostwick equipment consists 
of a 125 ml reservoir provided with a outlet near the 
bottom of a horizontally placed rectangular tub and closed 
with a vertical barrier. The tub's bottom is provided with 
a 25 cm measuring scale, extending from the outlet of the 

10 reservoir. When equipment and sample both have a 

temperature of 15°C, the reservoir is filled with 125 ml of 
the sample after it has been shaken by hand ten times up 
and down. When the closure of the reservoir is removed the 
sample flows from the reservoir and spreads over the tub 

15 bottom. The path length of the flow is measured after 30 
seconds. The value, expressed as cm per 30 seconds is the 
Bostwick rating, which is used as yard stick for 
pourability . 

The maximum value that can be determined with this 
20 measurement is 23. 

Determination of citric acid ester levels 

Sampling of the aqueous phase and fatty phases of the 
25 frying composition was done by melting the product 

overnight in a thermostate at 70 °C. Then samples of the 
two phases were taken for analysis of the citric acid ester 
level . 

30 Determination of the amount of citric acid ester in the fat 
phase, water phase and intermediate phase was done by 
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hydrolysing the separated phases with base and acidifying 
them to pH 2-3, followed by filtering. The filtrate was 
analysed for citric acid according to the FCC (food 
Chemical Codex) , 4 th edition, page 259, and the citric acid 
was recalculated to citric acid ester. 

Determination of spattering value 

The spattering behaviour of food products according to the 
invention was evaluated after storage of the products 8 
days at 5 °C. 

Primary spattering (SVl) was assessed under standardised 
conditions in which an aliquot of a food product was heated 
in a glass dish and the amount of fat spattered onto a 
sheet of paper held above the dish was assessed after the 
water content of the food product had been driven off by 
heating. 

Secondary spattering (SV2) was assessed under standardised 
conditions in which the amount of fat spattered onto a 
sheet of paper held above the dish is assessed after 
injection of a quantity of 10 ml water into the dish. 

In assessment of both primary and secondary spattering 
value about 25 g food product was heated in a glass dish on 
an electric plate set at about 205 °C. The fat that 
spattered out of the pan by force of expanding evaporating 
water droplets was caught on a sheet of paper situated 
above the pan. The image obtained was compared with a set 
of standard pictures number 0-10 whereby the number of the 
best resembling picture was recorded as the spattering 
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value. 10 indicates no spattering and zero indicates very 
bad spattering. The general indication is as follows. 



Score 


Comments 


10 


excellent 


8 


good 


6 


passable 


4 


unsatisfactory for SV1, 




almost passable for SV2 


2 


very poor 



5 Typical results for household margarines (80 wt% fat) are 8 
for primary spattering (SV1) and 5 for secondary spattering 
(SV2) under the conditions of the above mentioned test. 

Measurement of pH and salt content. 

10 The pH of a pourable edible frying composition is measured 
as follows. The aqueous phase is separated from the oil 
phase by heating the composition to 90 °C for 45 minutes and 
then centrifuging the heated composition at 2800 rotations 
per minute for 5 minutes. The emulsions are separated due 

15 to this treatment into a distinct aqueous phase and a 
distinct oil phase. The phases were separated through 
decantation and the pH of the aqueous phase was measured 
with a pH measuring probe connected to a pH meter. Salt 
content can be analysed using elemental analysis. 

20 
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Example 1-5 

Preparation of frying product 

5 Hardstock (fully hydrogenated rapeseed oil with a slip 
melting point of 70 °C) is heated to 70 °C and mixed with 
the remaining part of the fat soluble ingredients to for 
the fat phase at 55 °C. 

The fat phase is mixed with all other ingredients at about 
10 55 °C to form a premix, which is treated in a votator 

process comprising in a first step treatment in a series of 
A units such that the temperature of the premix is reduced 
to about 5 °C. In a second step the resulting mixture is 
treated in a series of C units at about 750 - 900 rpm. 
15 During this treatment the temperature of the mixture rises 
to about 15 °C. 

The product is subsequently packaged and stored to about 15 
°C. 

20 In process A the ester of citric acid in the acidic form is 
added to the fat phase before the fat phase is mixed with 
the aqueous phase. 

In process B the ester of citric acid in the neutralised 
25 form is added to the aqueous phase before the aqueous phase 
is mixed with the fat phase. 

In process C, the ester of citric acid in the acidic form 
is added to the fat phase and the ester of citric in the 
30 neutralised form is added to the aqueous phase before the 
aqueous phase and the fat phase, are mixed. 
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The product composition for examples 1-5 is shown in table 
1. 

The results in frying properties (SVl and SV2) and oil 
5 exudation upon storage at 25 °C for 2 weeks are included in 
the bottom two rows of table 1. All samples showed a 
Bostwick value of about 15 cm/30 sec at 15 °C. 
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Explanation of table 1: 

The balance of all composition to 100% is water 
5 Blank space means: not determined/not present 
SF oil: Sunflower oil 

RP 70 : Rapeseed oil hardened to a slip melting point of 
70 *C. 

The total fat blend showed an N line of N05 = 2,5 - 3,0; 
10 N15 = 2,0 - 2,5; N25 = 2,0 - 2,5; N35 = 1,5 - 2,0 

1: Lecithin was hydrolysed soybean lecithin (Bolec MT) 
obtained from UMZ (Unimills Zwijndrecht) 

2: Alcohol-soluble fraction from fractionation of native 
soybean lecithin with alcohol; cetinol from UMZ 
15 3: Citric acid ester which is in the acidic form and fat 
dispersible, the citric acid ester is esterified with a 
monoglyceride derived from sunflower oil 

4: Citric acid ester which is in the acidic form and fat 
dispersible, the citric acid ester is esterified with a 
20 monoglyceride with fatty acid chain derived from fully 
hardened palm oil. 

5: p-carotene was added in the form of an 0.4 wt% solution 
in sunflower oil 

6: Citric acid ester which is in the neutralised form and 
25 water dispersible, the citric acid ester is esterified with 
a monoglyceride with a fully hydrogenated fatty acid chain. 

Conclusions 

30 A product comprising citric acid ester in the aqueous phase 
and/or in the fat phase shows better spattering behaviour 
than a product comprising lecithins. If the total amount of 
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citric acid esters in the product is lowered (0.2 wt% in 
stead of 0.8 wt%; example 1 versus example 2), the 
secondary spattering performance is reduced. 
Products comprising citric acid ester in the aqueous phase 
5 only (example 4) resp. in the oil phase only (example 5-9) 
show improved spattering behaviour compared to products 
that do not comprise any anti-spattering agent (comparative 
example 1 (CI) ) . 

10 Example 10-15 

The procedure described above was followed. 

All samples showed a Bostwick value of about 15 cm/30 sec 
at 15 °C. 



15 
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Table 2 pourable products comprising 75 wt% of a fat phase 





10 


11 


12 


13 


14 


15 


SF oil 


72.6 


72.6 


72 . 6 


72.6 


72.6 


67 . 2 


Rp 7 0 


1 . 95 


1 . 95 


1.95 


1 . 95 


1 . 95 


1 . 95 


Lecithin 1 














Cetinol^ 














Citrem LR10 J 


0 . 4 








0 . 4 




Citrem BC FS 4 




0 . 4 








0 . 7 


(3- carotene 3 


0 . 15 


0 . 15 


0.15 


0 . 15 


0.15 


0 . 15 


Aqueous phase 














Salt 


0.3 


0.3 


0.3 


0.3 


1.5 


1.0 


Citrem N12 b 


0.4 


0.4 


0.4 


0.8 


0.4 


0 


K-sorbate 


0.073 


0. 073 


0.073 


0.073 


0.073 


0. 073 


PH aqueous phase 


4.7 


4.7 


4 . 7 


4.7 


4.7 


5.3 
















Process 


C 


C 


B 


B 


C 


A 


Resul ts 














SV1 


5.75 


6.75 


6.25 


7.5 


7.75 


7 . 0 


SV2 


4.75 


5.25 


1.75 


3.75 


6.25 


6.5 



The balance of all composition to 100% is water 



Conclusions 

5 

Products wherein citric acid ester was added both to the 
fat phase and to the aqueous phase show better spattering 
behaviour than products comprising lecithin. 
Products comprising citric acid ester in the aqueous phase 
10 only (example 12 and 13) show improved spattering behaviour 
compared to products that do not comprise any anti- 
spattering agent. 

If the total amount of citric acid ester in the aqueous 
phase is increased from 0 . 4 wt% to 0 . 8 wt% SVl and SV2 are 
15 improved. 
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Products wherein a the citric acid ester is esterified with 
monoglyceride with an unsaturated fatty acid chain (example 
10) , show reduced performance in spattering compared to 
products comprising citric acid ester wherein the 
5 monoglyceride has a saturated fatty acid chain. 

The increase of the salt content in example 14 shows that 
spattering behaviour can be even more improved. 

Comparative example 3 (C3) was of the same composition as 
10 example 14 except that the fat phase did not contain any 
citric acid ester but 0.18 wt% Bolec MT and 0.1 wt% 
cetinol. For this product SV1 was 6.25 and SV2 was 4.75. 



